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ABSTRACT 


A creel survey was conducted during the 1986 Russian River sockeye salmon 
(Oncorhynchus nerka Walbaum) sport fishery to determine harvest and angler 
effort. Anglers expended 126,720 hours to harvest 35,099 sockeye salmon 
during the early run (14 June to 21 July) and 89,780 hours to harvest 
30,813 sockeye salmon during the late run (22 July to 20 August). 
Spawning escapements of 36,195 early and 40,422 late run sockeye salmon 
were counted through a weir at the outlet of Lower Russian Lake. Early 
run sockeye salmon were predominantly age 2.3 (43.7%) while late run fish 
were predominantly age 2.2 (60.5%). Ground counts of spawning sockeye 
indicated a peak escapement of 15,230 fish in the Russian River below the 
weir. These fish, in contrast to those migrating above the weir, were 
predominantly age 1.3 (62.7%). 

KEY WORDS: 	Russian River, sockeye salmon, Oncorhynchus nerka, creel 
survey, harvest, effort, weir, escapement. 

INTRODUCTION 

The Russian River (Figure 1) supports the largest sport fishery for 
sockeye salmon (Oncorhynch~s nerka Walbaum) in Alaska. Maximum annual 
effort expended by recreational fishermen has approximated 295,000 angler-
hours and annual harvests have exceeded 70,000 fish. 

The Russian River sport fishery includes the "fly-fishing-only" areas on 
both the Russian and the Kenai Rivers (Figure 2). Prior information 
pertaining to this fishery has been presented by Lawler (1963-1964), Engel 
(1965-1972), Nelson (1975-1985) and Nelson et al. (1986). Unknown numbers 
of Russian River sockeye salmon are also harvested in the mainstem Kenai 
River sport and Upper Cook Inlet commercial fisheries. Total mainstem 
Kenai River sport harvests have been reported annually since 1977 by Mills 
(1979-1986). Commercial catch and total returns of sockeye salmon to the 
Kenai River have been reported by Cross et al. (1983, 1985, 1986). 

The sockeye salmon run to the Russian River is recognized as having two 
distinct temporal components (Figure 3) and are referred to as early and 
late runs. The early run typically enters the Russian River during June 
and early July; is bound for spawning sites in Upper Russian Creek (Nelson 
1973-1974; and is primarily composed of 3-ocean fish (Nelson et al. 1986). 
The late run typically enters the Russian River during July and August, is 
primarily bound for spawning sites tributary to Upper Russian Lake, and is 
primarily composed of 2-ocean fish. The Sport Fish Division of the Alaska 
Department of Fish and Game r Fgulates the sport fishery to ensure a 
predetermined number of spawners , i.e. escapement goal, pass the counting 
weir located at the outlet of Lower Russian Lake (Figure 2). 

Current escapement goals for the early and late runs are 9,000 and 
30,000 fish, respectively. 
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Figure 2. 	 Schematic diagram of the lower Russian River and the Kenai 
and Russian River confluence.-3-





The sport fishery for Russian River sockeye salmon is intense and has 
resulted in overharvest in past years. To assure adequate escapement 
requires precise and timely management decisions. This is accomplished 
through the use of a creel survey and counting weir to provide timely 
estimates of abundance which are the basis for inseason alterations of 
fishing schedules. Estimates of the total inriver return; and the age, 
sex and size composition of that return; provide information to evaluate 
production and to estimate optimum spawning escapement levels. 

The objectives of the report are to present: (1) base-line population 
statistics for the 1986 return of sockeye salmon to the Russian River; and 
(2) detailed information concerning the dynamics of the sport fishery. 

METHODS 

Sport Fishery 

A creel survey was conducted during the period 14 June to 20 August. 

Study Area: 

The fishery occurs in two distinct areas (Figure 2). The river fishery is 
bounded by the upper limit of the fly-fishing-only area and extends 
downstream to the upper end of a no-fishing sanctuary. A sign marking the 
upper sanctuary limit is located approximately 137 m (150 yards) upstream 
from the confluence of the Kenai and Russian Rivers. Primary access to 
this section is through the U.S. Forest Service campground. The conflu-
ence fishery is bounded by the upper limit of the sanctuary area and the 
lower limit of the fly-fishing-only area. Most anglers that fish this 
area park in the U.S. Fish and Wildlife Service parking area located 
adjacent to the Sterling Highway and cross the Kenai River via passenger 
ferry to the south bank of the Kenai River. 

Study Design: 

Delineation between early and late run was based on inseason subjective 
observations of harvest rates and external maturation characteristics. 
Entry of late run fish into the fishery has historically been typified by 
a surge of ocean-bright fish, which numerically overwhelm the more sexual-
ly advanced early run fish. The presence of these ocean-bright fish is 
usually coupled with dramatic increases in harvest rates. 

Effort in angler-hours and sockeye salmon harvest are estimated separately 
for each run by fishery location. The four major components are: 
(1) river early run; (2) confluence early run; (3) river late run; and 
(4) confluence late run. The angler-day is 18 hours long and is defined 
to be from 0600 to 2400 hours. Weekdays and weekend/holidays are treated 
as separate strata because effort during weekend/holidays has historically 
been much greater than during the weekdays. Two time periods are defined 
for each day: 0600 to 1759 hours (period A) and 1800 to 2400 hours 
(period B). Since 1965, sampling has only occurred during period A. 
Period B was sampled in 1986 to determine if significant levels of effort 
and harvest were occurring during this time. 
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A two-stage random sample design was followed for making angler counts and 
collecting angler interviews. Days were considered the primary sample 
units. The secondary sample units were hours in a day for the angler 
counts and anglers for the interviews. Days and times to sample were 
randomly selected without replacement. Each week of the fishery was 
sampled to provide timely estimates for inseason management. All 
weekend/holidays and approximately 60% of the weekdays were sampled. 
Approximately 67% of the sampling effort was expended during period A. 

Angler counts were made by a roving creel survey clerk and are considered 
instantaneous counts (Neuhold and Lu 1957). Angler interviews were col-
lected by monitoring the major access points to each fishery area and 
interviewing anglers as they departed. 

Several assumptions were necessary for this sampling design. They are as 
follows: 

1. 	 Angler counts made during the same day and on consecutive days are 
assumed to be independent. 

2. 	 No significant fishing effort occurs during the hours 0000-0600. 

3. 	 Interviewed anglers are representative of the total angler popula-
tion. 

4. 	 The number of anglers interviewed during any day in a stratum is 
proportional to the effort on that day. 

5. 	 Fishing effort does not influence catch per unit effort. 

Data 	 Collection: 

Data on the number of anglers fishing, time expended by anglers, and 
harvest were collected during each sample period. Angler counts were 
conducted by quickly walking and/or driving the length of the fishing area 
at randomly selected times (either the river or confluence) and counting 
the number of people actively engaged in fishing. A person was considered 
to be actively engaged in fishing if, in the opinion of the census taker, 
that person would be actively fishing during the time that the count was 
being conducted. Interviews were conducted as people exited the fishery 
and only fishermen who had completed their fishing trip were interviewed. 
Fishermen were asked to volunteer the amount of time that they had fished 
(to the nearest l/2 hour) and the number of sockeye salmon that they had 
harvested. 

Analysis: 

Effort and harvest rate were computed following a two-stage sampling 
design with a finite number of primary sample units and an unknown number 
of secondary sample units (Sukhatme et al. 1984, Von Geldern and Tomlinson 
1973). Inadequate sample sizes from the river fishery occurred when 
fishing effort was low and necessitated grouping weekdays across weeks on 
three occasions. 
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Effort. The mean number of anglers per count and total effort in angler-
hours was computed by week for weekend/holidays and weekdays during each 
run and fishery. The following conventions are used for analytical 
notation: 

Subscript i = days, 


subscript j = sample in day i, 


d = total number of days on which sampling was conducted, 


D = total number of possible days in a week, 


N = total number of possible hours of fishing in a week, 


Y* - = an angler count,

=J 

Yi = mean angler count for day i, 

Y = mean angler count for a week, 

m. = number of angler counts on day i,
1 

M = total number of angler counts for a week. 

Effort in angler-hours, E, was estimated for each week as: 
A 
E=YxN. 

h 
The variance of E was estimated as: 

,. 
V(E) = N2V(u), where 

d 2v(Y) = [1-(d/D)] s2B/d + [ C(s ./m.)/dD, and
i=l " ' 

S2 B = [ ; (Y. - Y)2]/(d-l), and 

i=l IL 


2 = I"i (y., - Yi121/(mi -1).' Wi i=l ‘J 

Harvest 
each week 
following 

Rates. Harvest rates 
as determined by analysis 
conventions are used 

were 

for 

computed 
of the effort 

analytical 

for each 
data. 

notation: 

sampled day 
For any week, 

and for 
the 

C = total catch by interviewed anglers during a week, 

F = total effort (angler-hours) by interviewed anglers in a week, 
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c = mean catch per angler, 


F = mean effort per angler, 


M = number of anglers interviewed in a week, 


S2 C = variance of C, 


2 = variance of F, andSF 


R = correlation coefficient for C and F. 


Catch per effort, C/F, was computed for each stratum and its variance, 


V(C/F), as: 


V(C/F) = (C/F12 (l/M) [~s2,/C~+(s2,/F~-~2RscsF/tCxF~~ 1. 


The variance for mean catch, ??, and mean effort, F, were computed using 


the two stage random sampling formulae defined for mean angler counts. 


The yi 's represent the effort or catch of an interviewed angler and mi's 


represent the total number of anglers interviewed on day i. 


Total Harvest. Total harvest, H for any week was computed as: 

h 

H = E x (C/F), 


n 

and variance, V(H), as (Goodman 1960): 

V(H) =[E2 x V(C/F)] + [(C/F)2 x V(E)] - [V(E) x V(C/F)]. 

Escapement 

A weir was operated at the outlet of Lower Russian Lake during the period 
15 June to 3 August. 

Abundance: 

Salmon escapement to the Russian Lakes was counted through the weir 
located at the outlet of Lower Russian Lake using methods described by 
Nelson (1976). During the transition period between early and late runs 
(late July through early August), fish were enumerated separately based on 
degree of maturation. This procedure began when daily counts dramatically 
declined in late July (consistently less than 100 fish per day) and the 
first bright fish (assumed to be of late run origin) appeared at the weir. 
Both runs were enumerated until daily counts dramatically increased 
(thousands of fish per day) and fish (assumed to be of early run origin) 
composed a small fraction of the total (5-10%). 
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Salmon spawning from the weir downstream to the confluence of the Kenai 
and Russian Rivers were enumerated by foot survey. These data are 
considered indices of relative annual abundance and do not represent a 
complete enumeration of season escapement. 

Age, Sex, and Length Composition: 

Fish were sampled for scales, sex, and length. Scales were collected on 
the left side of the fish approximately two rows above the lateral line 
and on the diagonal row downward from the posterior insertion of the 
dorsal fin (INPFC 1963). Scales were mounted on gum cards and impressions 
were made in cellulose acetate (Clutter and Whitesel 1956). Three 
distinct populations of sockeye salmon were sampled: (1) early run past 
weir; (2) late run past weir; and (3) late run spawning below Russian 
River Falls. Live fish were sampled at the weir throughout the migration. 
Carcasses were sampled as a single time stratum in the population below 
Russian River Falls. 

Examination of scales provided age information. Sex determination was 
based on examination of external morphometric characteristics. Fish 
length was measured from middle of eye to fork of tail. 

An age and sex composition was estimated for each sockeye salmon 
population sampled. In addition, escapement by time period for each sex 
and age class was estimated for both the early and late run populations at 
the weir. The sum of the strata estimates yielded an escapement value for 
each sex and age class by run. Sampling goals were to collect enough 
samples to estimate the proportion of major age classes in the populations 
to within ?5 percentage points nine out of ten times (Bernard 1983). Mean 
length, by sex and age class, were computed for each sampled escapement. 
Sample variances were estimated using formulas for the binomial approxima-
tion (Cochran 1977). Variance of the number of fish by age class for any 
time period (t) was estimated as: 

V(E,) = Et2 x Pat(l-Pat) 

Nt-l 

where: 

E = escapement in numbers of fish, 

= proportion of an age class, a, and'a 


N = sample size. 


RESULTS 

Sport Fishery 

Temporal changes were evident for effort (Table 1 and Figure 4) and 
harvest rate (Table 2 and Figure 5) data. Both mean number of anglers per 
count and mean harvest per hour show a bimodal distribution with the 
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Table 1. Effort (hours) in the Russian River sockeye salmon sport fishery, 1986. 

----____________--______________________---------------------------------------------------------------

Number Number counts Effort 
Time Number Days Days ------------------ -------------------

RLUI Location FrGUIle strata Counts Possible Sampled Mean Std Err Total Std Err 

Early River Wknd-Ho1 6114-6115 2 2 2 13.0 10.0 468.0 360.0 
Early River Wknd-Ho1 6/X-6122 2 2 2 46.0 26.0 1,656.0 936.0 
Early River Wkday 6116-6126 5 9 5 21.2 5.5 3,434.4 889.4 
Early River Wknd-Ho1 6128-6129 2 2 2 143.0 14.0 5,148.0 504.0 
Early River Wkday 6/27-J/03 3 4 3 173.0 62.6 15,570.o 5,629.g 
Early River Wknd-Ho1 J/04-7/06 3 3 3 214.7 38.9 11,592.0 2,098.O 
Early River Wkday J/07-7/11 2 5 2 126.5 17.5 11,385.0 1,575.0 
Early River Wknd-Ho1 7112-7113 2 2 2 37.5 0.5 1,350.o 18.0 
Early River Wkday 7114-7121 4 6 4 15.0 0.4 1,620.O 44.1 
Early River Wknd-Ho1 J/19-7/20 2 2 2 14.5 6.5 522.0 234.0 

---------

Total 27 37 27 52,745.4 6,181.O 

Early Confluence Wknd-Ho1 6114-6115 6 2 2 42.5 12.3 1,530.o 442.9 
Early Confluence Wkday 6116-6120 8 5 3 87.4 19.1 7,863.g 1,723.l 
Early Confluence Wknd-Ho1 6121-6122 6 2 2 217.2 26.7 7,818.O 959.7 
Early Confluence Wkday 6123-6127 8 5 3 193.5 22.2 17,415.O 1,994.6 
Early Confluence Wknd-Ho1 6128-6129 6 2 2 199.3 28.3 7,176.O 1,020.2 
Early Confluence Wkday 6/30-J/03 5 4 2 163.8 22.3 11,793.6 1,604.7 
Early Confluence Wknd-Ho1 J/04-7/06 9 3 3 171.7 9.5 9,270.O 510.7 
Early Confluence Wkday 7/07-J/11 6 5 2 99.5 17.8 8,955.0 1,605.2 
Early Confluence Wknd-Ho1 7112-7113 6 2 2 27.5 7.7 990.0 275.5 
Early Confluence Wkday 7114-7121 10 5 4 7.5 3.8 810.0 414.6 
Early Confluence Wknd-Ho1 7/19-7120 6 2 2 9.8 3.3 354.0 117.3 

---- ----

Total 76 37 27 73,975.4 3,504.l 

Late River Wkday 7122-8101 4 9 4 39.5 13.7 6,399.0 2,225.7 
Late River Wknd-Ho1 7/26-J/27 2 2 2 39.5 35.5 1,422.0 1,278.0 
Late River Wknd-Ho1 8/02-8103 2 2 2 76.0 25.0 2,736.O 900.0 
Late River Wkday 8104-8108 3 5 3 30.3 15.2 2,730.O 1,367.2 
Late River Wknd-Ho1 g/09-8110 2 2 2 32.5 14.5 1,170.O 522.0 
Late River Wkday g/11-8120 4 8 4 22.8 1.8 3,276.0 257.5 
Late River Wknd-Ho1 8116-8117 2 2 2 41.5 19.5 1,494.0 702.0 

.---_ .---_ ------_ ----------------_ 

Total 19 30 19 19,227.O 2,915.6 

Late Confluence Wkday 7122-7125 3 4 1 94.7 8.9 6,816.O 639.0 
Late Confluence Wknd-Ho1 7126-7127 6 2 2 186.2 26.4 6,702.O 949.8 
Late Confluence Wkday 7128-8101 8 5 3 201.6 24.5 18,146.3 2,206.3 
Late Confluence Wknd-Ho1 8/02-8103 6 2 2 224.0 44.7 8,064.O 1,607.5 
Late Confluence Wkday 8lO4-8108 8 5 3 213.4 14.8 19,203.g 1,328.g 
Late Confluence Wknd-Ho1 g/09-8110 6 2 2 184.3 14.2 6,636.0 512.2 
Late Confluence Wkday 8111-8115 9 5 3 31.8 13.4 2,860.O 1,209.g 
Late Confluence Wknd-Ho1 8116-8117 6 2 2 46.8 7.7 1,686.O 278.0 
Late Confluence Wkday 8118-8120 7 3 3 8.1 3.4 439.7 183.6 

------~----____~------~~~--------~---------~--------~~---------~~ 
Total 59 30 42 70,553.g 3,516.5 
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trough between modes occurring during the period of overlap between early 
and late runs. Daily summaries of angler counts by fishery and daily 
period are presented in Appendix Table Al. Daily summaries of angler 
interviews are presented in Appendix Table A2. 

Temporal changes in harvest were also evident (Table 3) Effort and 
harvest were slightly greater during the early run (126,720 hours and 
35,099 fish) than during the late run (89,780 hours and 30,813 fish, 
Table 4). The distribution of effort and harvest between the river and 
confluence fisheries were different between the early and late runs. 
During the early run, the river fishery accounted for approximately 42% 
(52,745 hours) of the effort and 55% of the harvest (19,280 fish). During 
the late run, the river accounted for only 21% (19,277 hours) and 32% 
(10,066 fish) of the effort and harvest, respectively. 

The estimates of effort and harvest from the river fishery had the largest 
variances (Table 4) and are primarily a result of smaller sample sizes. 
Although not addressed in this analysis, a cursory examination of conflu-
ence angler counts (Appendix Table Al) indicates that stratification by 
daily periods could explain some of the variation in these data. 

A cursory examination of angler counts also indicates that fishing effort 
during period B (1800 to 2400 hours) is significant for both the river and 
confluence fisheries and, in most cases, is nearly equal to or exceeds 
fishing effort expended during comparable time frames of period A. Engel 
(1965) determined that approximately 78% of the early and 72% of the late 
run were caught between 0600 and 1800 hours. Since 1965, sampling has 
been restricted to the hours of 0600 to 1800 hours. Based on our analy-
sis, sampling should be conducted at least during the hours of 0600 to 
2400 hours. 

Escapement 

Early and late run escapements past the weir were 36,195 and 40,422 fish, 
respectively (Appendix Table Bl and Table 5). Transition between runs 
occurred during the period 22 July to 3 August. The weir was removed 
9 September when the sockeye salmon and chinook salmon runs were virtually 
complete. The coho salmon migration, however, was still in progress and 
only a partial count was obtained. 

Temporal changes in age composition were evident within both the early and 
late runs (qppendix Tables Cl, C2 and Figure 6). Three-ocean fish (age 
1.3 and 2.3) comprised a high proportion of the first strata than did 
2-ocean (age 1.2 and 2.2) fish (68.0% vs. 32.1%, respectively). 
Conversely, in the second strata, 2-ocean fish were more abundant than 
3-ocean fish (56.3% and 43.7%, respectively). The late run showed a 
similar temporal trend in that 3-ocean fish again declined over time 

1 European Formula: The first numeral refers to the number of years of 
freshwater residence after emergence. The second number refers to the 
number of years of marine residence. Total age is the summation of 
these two numbers plus one. 
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-------------------- ------------------ --------------------------- 

----------- 

Table 3. Total effort and harvest of sockeye salmon in the Russian River sockeye salmon sport fishery 
over time, 1986. 

Sockeye Harvest 
Effort Rate Sockeye Harvest 

Time 
RUIl Location Frame strata Total Rel Pre' M.X4l-l Rel Prel Total Std Err Rel Pre' 

--___________-----______________________--------------------------------------------------------------------

Early River 	 Wknd-Hoi 6/14-6/X 468.0 150.8% 0.0000 NA2 0 0.0 NA2 
Wknd-Ho1 6121-6122 1,656.0 110.8% 0.0000 NA2 0 0.0 NA2 

Wkday 6116-6126 3,434.4 50.8% 0.0258 27.1% 89 25.8 56.9% 

Wknd-Ho1 6128-6129 5,148.O 19.2% 0.0701 9.4% 361 39.3 21.3% 

Wkday 6127-7103 15,570.o 70.9% 0.7661 5.1% 11,928 4,322.Q 71.0% 

Wknd-Ho1 7104-7106 11,592.0 35.5% 0.2851 1.9% 3,305 599.0 35.5% 

Wkday 7/07-7111 11,385.0 27.1% 0.2959 10.9% 3,369 501.5 29.2% 

Wknd-Ho1 7112-7113 	 1,350.o 2.6% 0.0690 28.7% 93 13.7 28.9% 

Wkday 7114-7121 1,620.O 5.3% 0.0833 46.0% 135 31.9 46.3X2 

Wknd-Hoi 7119-7120 522.0 87.9% 0.0000 NA2 0 0.0 NA 

Total 52,745.4 23.0% 	 19,280 4.364.6 44.4% 

Early Confluence Wknd-Ho1 6114-6115 1,530.o 56.7% 0.0207 11.5% 32 9.3 57.2% 


Wkday 6116-6120 7,863.a 42.9% 0.2842 4.8% 2,235 492.6 43.2% 


Wknd-Ho1 6121-6122 7,818.0 24.1% 0.1767 1.5% 1,381 169.9 24.1% 


Wkday 6123-6127 17,415.0 22.4% 0.2472 1.9% 4,305 494.9 22.5% 


Wknd-Ho1 6128-6129 7,176.0 27.9% 0.2142 1.3% 1,537 218.8 27.9% 


Wkday 6/30-7103 11,793.6 26.7% 0.2919 1.3% 3,443 468.9 26.7% 


Wknd-Ho1 7/04-7106 9,270.O 10.8% 0.1695 1.1% 1,571 87.0 10.9% 
Wkday 7/07-7111 8,955.O 35.1% 0.1285 4.5% 1,151 207.9 35.4% 

Wknd-Ho1 7112-7113 990.0 54.5% 0.0669 10.9% 66 18.8 55.7% 

Wkday 7/14-7121 810.0 100.3% 0.0669 10.9% 54 27.9 101.1% 
Wknd-Ho1 7119-7120 354.0 64.9% 0.1250 32.1% 44 16.2 72.1% 

-. .---------- -------_ ------

Total 73,975.4 9.3% 15,819 890.8 11.0% 

Late River Wkday J/22-8/01 6,399.0 68.2% 0.6479 5.3% 4,146 1,445.8 68.3% 

Wknd-Hoi 7/26-J/27 1,422.0 176.2% 0.2353 17.5% 335 301.0 176.1% 

Wknd-Ho1 8102-8103 2,736.O 64.5% 0.4768 4.0% 1,305 429.8 64.6% 

Wkday 8104-8108 2,730.O 98.2% 0.0417 31.0% 114 59.1 101.6% 

Wknd-Ho1 a/09-8110 1,170.O 87.4% 0.3824 8.9% 447 200.4 87.9% 

Ukday 8111-8120 3,276.O 15.4% 1.0000 13.8% 3,276 345.7 20.7% 

Wknd-Ho1 8/16-S/17 1,494.0 92.1% 0.2963 23.2% 443 213.1 94.3% 
------------ ----------_______ ---. 

Total 19,227.0 29.7% 	 10,066 1,615.8 31.5% 

Late Confluence Wkday 7122-7125 6,816.O 18.4% 0.0755 6.9% 515 51.5 19.6% 


Wknd-Ho1 7126-7127 6,702.O 27.8% 0.2272 1.4% 1,523 216.1 27.8% 


Wkday 7128-8101 18,146.3 23.8% 0.3837 1.6% 6,963 848.4 23.9% 


Wknd-Ho1 8102-8103 8,064.O 39.1% 0.4024 1.2% 3,245 647.2 39.1% 


Wkday 8104-8108 19,203.8 13.6% 0.3266 1.6% 6,272 436.9 13.7% 


Wknd-Ho1 8/09-8110 6,636.0 15.1% 0.1585 1.4% 1,052 81.5 15.2% 


'&day a/11-8115 2,860.O 82.9% 0.2074 5.9% 593 251.4 83.1% 


Wknd-Ho1 8/16-B/17 1,686.O 32.3% 0.3038 3.2% 512 84.9 32.5% 


Wkday a/18-8120 439.7 81.8% 0.1637 7.1% 72 30.1 82.1% 

______________---_______________________---------------------------

Total 70,553.8 9.8% 	 20,747 1,207.O 11.4% 

1 
Relative precision at&= .05. 

2 
Not applicable. 
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------------------------------------------------------------------------------------ 

I 

1 

Table 4. Total effort and harvest of sockeye salmon in the Russian River 

sockeye salmon sport fishery by location, 1986. 

Effort Harvest 
--------------------- _____-_---------____~~~~~~~~~~~~~~~~~ 

RUn Location Total Rel Prel Total 95% CI Rel Pre' 

Early River 52,745.4 23.0% 19,280 10,725 - 27,835 44.4% 

Confluence 73,975.4 9.3% 15,819 14,073 - 17,565 11.0% 

_______-_________------------------------------------------

Total 126,720.8 11.0% 35,099 26,368 - 43,830 24.9% 

Late River 19,227.0 29.7% 10,066 6,899 - 13,233 31.5% 

Confluence 70,553.8 9.8% 20,747 18,381 - 23,113 11.4% 

-_____------_____------------------------------------------

Total 89,780.8 10.0% 30,813 26,860 - 34,766 12.8% 

Total Fishery 216,501.6 7.6% 65,912 56,328 - 75,496 14.5% 

Relative precision atd = .05. 
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Table 5. Russian River salmon escapements, 1986. 

Area Dates 

Sockeye 
-------------------------

Live Dead Total 

Coho Chinook 
--------------_________ 

Live Dead Total 

_____________---________________________-----------------------

Early Run Past 

Russian River Weir 

06/15-08/031 36,195 

Late Run Past 

Russian River Weir 

OJ/22-OS/OS1 40,422 18142 52 

Downstream From 

Russian River Weir3 

08121 

OS/OS 
15,150 

2,130 

80 

3,870 

15,230 

6,000 

99 

36 

6 

71 

105 

107 

1 From 

from 

J/22 

late 

through 

run fish 

8103, early run 

based on degree 

fish 

of 

were enumerated 

maturation (color). 

separately 

2 
Coho 

return 

escapement represents an 

as the weir was removed 

unknown percentage 

prior to the end 

of the total 

of the run. 

3 
Escapements 

done by foot 

downstream 

survey. 

from Russian River Weir are peak counts 
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Figure 6. 	 Ocean age composition of early and late run Russian River 
sockeye salmon escapeme_nfig_! 1986. 



(23.6%, 4.7%, and l.O%, respectively) while 2-ocean fish remained rela-
tively constant (71.6%, 70.4%, and 61.5%, respectively). However, late 
run l-ocean fish increased over time (4.1%, 24.8%, and 37.5%, respective-
ly) -

Differences in age composition were evident between the early and late 
runs (Appendix Table Cl to C3 and Table 6). Both the early and late runs, 
which spawned upstream from the weir, were comprised primarily of fish 
which spent the first 2 years of their lives in fresh water. The early 
run was comprised primarily of age 2.3 fish (43.7%) while the late run was 
comprised primarily of age 2.2 fish (60.5%). Late run escapement down-
stream from the weir were predominantly l-freshwater fish (62.7% age 1.3 
and 18.9% age 1.2). One-ocean fish, commonly referred to as "jacks", were 
found only in the late run escapement past the weir (14.8%). 

Mean lengths by sex and age class of the three populations sampled are 
presented in Appendix Table C4. 

CONCLUSIONS AND RECOMMENDATIONS 

Harvest, effort, spawning escapement, and total return for the early run 
were all greater than the recent lo-year mean (Table 7). Harvest was 76% 
greater and spawning escapement was 33% greater than the mean. Total 
return was the third largest during the past 11 years. The late run 
harvest of 30,813 was 20% greater than the historic mean, however, effort, 
weir escapement, and total return were all below average. The weir 
escapement of 40,422 was 35% greater than the escapement goal but 32% less 
than the historic mean. 

The following changes are recommended for the 1987 field program: 

1. 	 Increase overall precision of the harvest estimates by increasing the 
number of river effort counts. Treat the river fishery as a single 
stratum. 

2. 	 Reduce within-day variances by stratifying the confluence fishery 

into three 6-hour time periods. 


3. 	 Estimate fishing effort during the period 0000 to 0600 hours. 

4. 	 Sample the confluence sport harvest for age, sex, and size data. 

5. 	 Account for temporal variations by stratifying sampling at the weir 

for age, sex, and size data. 
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Table 6. Age composition of sockeye salmon escapements in the Russian River, 1986. 

Percent Composition by Brood Year and Age Class 

1980 1981 1982 1983 

Sample Total -----------------__ -----

Escapement Size Escapement 1.4 2.3 3.2 1.3 2.2 1.2 2.1 1.1 

---. _----. ----- ---- -----

Weir 

Early Run 469 36,193 0.0 43.7 0.0 13.1 32.1 11.1 0.0 0.0 

Late Run 454 40,422 0.3 7.9 0.3 7.2 60.5 9.0 14.6 0.2 

Downstream1 440 15,200 0.2 12.0 0.0 62.7 6.1 18.9 0.0 0.0 

Peak count, foot survey. 
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Table 7. 	 Early and late run Russian River sockeye salmon harvest, effort, spawning escapement, and total 

return, 1976-1986.l 

_________------_________________________--------------------------------------------------------------------

Early Run Late Run 
_________--------_______________________~ ----------_---_-________________________---------------

Weir Total Weir Downstream Total 

Year Effort' Harvest Escapement Return Effort2 Harvest Escapement Escapement Return 

-------------_____------------------------------------------------------------------------------------------

1976 28,900 3,380 14,700 18,080 74,000 13,700 31,950 3,470 49,120 

1977 138,600 20,400 16,070 36,470 115,100 27,440 21,410 17,090 65,940 

1978 196,600 37,720 34,150 71,870 98,800 24,530 34,230 18,330 77,090 

1979 96,300 8,400 19,700 28,100 114,400 26,830 87,920 3,920 118,670 

1980 130,800 27,220 28,670 55,890 70,500 33,500 83,980 3,220 120,700 

1981 101,600 10,720 21,140 31,860 107,600 23,720 44,530 4,160 72,410 

1982 163,100 34,500 56,080 90,580 59,100 10,320 30,630 45,000 85,950 

1983 78,500 8,360 21,200 29,560 66,600 16,000 34,000 44,000 94,000 

1984 114,800 35,880 28,910 64,790 94,900 21,970 92,660 3,000 117,630 

1985 71,300 12,300 30,610 42,910 155,000 58,410 136,970 8,650 204,030 

-----___ ------------_______ ------- ------------------_ 

MC?2.l-l 112,050 19,890 27,120 47,010 95,600 25,640 59,830 15,080 100,550 

_____-_____-______--____________________--------------------------------------------------------------------

1986 126,720 35,099 36,195 71,294 89,780 30,813 40,422 15,230 86,465 

1 
Fish harvested in the comnercial fishery or by sport anglers downstream from the survey area 

are not included. These factors are insignificant to the early run. 

2 
Angler-hours 
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APPENDIX A 


Creel survey data from the Russian River sport fishery. 
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Appendix Table Al. Angler counts in the Russian River sockeye 
salmon fishery, 1986. 

12Counts by Period 

River Fishery Confluence Fishery 
Wknd-Ho1 __--_______------- ---------------------------

Date (") A B Al A2 B 

___---______-----_______________________----~~~~~~---------~~~~----

14-JUI * 23 8 37 28 
15-Jun * 3 73 93 16 
16-Jun 13 32 41 54 
17-Jun 24 77 124 84 
18-Jun 40 141 146 
19-Jun 
20-Jun 
21-Jun * 72 175 264 245 
22-Jun 20 125 284 210* 

23-Jun 152 272 
24-Jun 128 253 235 
25-Jun 8 135 238 135 
26-Jun 21 
27-Jun 115 
28-Jun 129 170 317 260* 

*29-Jun 157 113 224 112 
30-Jun 106 132 181 128 
01-Jul 298 232 146 
02-Jul 
03-Jul 
04-Jul * 278 129 158 151 
05-Jul 222 264 259 209t 

06-Jul * 144 160 126 89 
07-Jul 109 127 141 91 
OS-Jul 144 106 98 34 
09-Jul 
lo-Jul 
11-Jul 

*12-Jul 38 57 33 8 
*13-Jul 37 17 34 16 

14-Jul 
15-Jul 15 0 2 1 
16-Jul 
17-Jul 17 1 10 1 
la-Jul 14 4 8 

419-Jul 8 24 19 5 
420-Jul 21 0 10 1 

21-Jul 14 13 35 
22-Jul 
23-Jul 
24-Jul 87 102 105 77 
25-Jul 
26-Jul 75 145 245 181-h 

*27-Jul 4 108 260 178 
28-Jul 2 146 230 221 
29-Jul 
30-Jul 
31-Jul 48 75 222 200 
01-Aug 21 220 299 

*02-Aug 51 141 404 258 
9703-Aug 101 155 271 115 

04-Aug 0 167 240 
05-Aug 47 185 276 223 
06-Aug 
07-Aug 44 172 264 180 
OS-Aug 
09-Aug 47 284 226 201* 

*lo-Aug 18 152 139 104 
11-Aug 20 24 122 54 
12-Aug 
13-Aug 
14-Aug 8 25 17 
15-Aug 8 18 10 

*16-Aug 61 47 64 58 
*17-Aug 22 42 60 10 

IS-Aug 27 11 0 
19-Aug 17 2 26 0 
PO-Aug 27 7 11 

Period A: 0600 to 1759 hrs 

Period B: 1800 to 2400 hrs 


Two counts were usually conducted during period A. The counts 
are presented in the order that they were conducted. 
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APPENDIX B 


Escapement data. 
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Appendix Table Bl. Escapement of salyn by day through Russian 
River Weir, 1986. 

-_--------------------------------------------------------------

Early Run Late Run 
Date Sockeye Sockeye
----------------------------------------------------------------

Coho Chinook 

6/15 1 
6/16 0 
6/17 5 
6/18 1 
6/19 5 
6/20 27 
6/21 149 
6/22 60 
6/23 365 
6/24 49 
6/25 337 
6/26 124 
6/27 205 
6/28 23 
6/29 1,896 
6/30 922 
7/01 2,854 
7/02 1,770 
7/03 2,613 
7/04 1,362 
7/05 2,002 
7/06 4,684 
7/07 5,010 
7/08 2,557 
7/09 2,515 
7/10 1,958 
7/11 807 
7/12 1,333 
7/13 782 
7/14 333 
7/15 60 
7/16 153 
7/17 206 
7/18 159 
7/19 184 
7/20 133 
7/21 17 
7/22 87 5 
7/23 76 136 
7/24 79 265 
7/25 7 29 1 
7/26 64 359 2 
7/27 105 430 0 
7/28 4 67 0 
7/29 30 352 0 
----------------------------------------------------------------

-Continued-
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---------------------------------------------------------------- 

---------------------------------------------------------------- 

---------------------------------------------------------------- 

Appendix Table Bl. 	 Escapement of sa mon by day through Russian 
River Weir, 1986 1 (continued). 

Early Run Late Run 
Date Sockeye Sockeye Coho Chinook 

7/30 22 130 1 
7/31 20 321 1 0 
8/01 5 100 0 0 
8/02 30 272 0 0 
8/03 5 38 0 1 
8/04 3,884 3 3 
8/05 4,619 3 2 
8/06 3,328 4 1 
8/07 2,359 3 3 
8/08 2,753 13 2 
8/09 3,368 7 3 
8/10 267 0 0 
8/11 635 5 2 
8/12 2,683 16 8 
8/13 2,148 27 5 
8/14 1,867 49 8 
8/15 1,066 45 0 
8/16 582 26 1 
8/17 1,325 90 1 
8/18 237 1 0 
8/19 465 31 0 
8/20 337 21 0 
8/21 510 36 0 
8/22 454 26 0 
8/23 426 24 2 
8/24 325 15 1 
8/25 47 1 0 
8/26 416 15 0 
8/27 955 61 3 
8/28 883 47 2 
8/29 480 59 0 
8/30 284 39 0 
8/31 315 58 0 
9/01 275 128 0 
9/02 74 35 0 
9/03 206 153 0 
9/04 115 84 0 
9/05 54 63 0 
9/06 22 2 0 
9/07 51 94 0 
9/08 103 529 0 

Totals 36,195 40,422 1,814 	 52 

From 7/22 through 8/03, early run fish were enumerated sepa-
rately from late run fish based on degree of maturation. 
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APPENDIX C 


Age, sex, and length data. 
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------------------------------------------------------------------------------------ 

I 

Appendix Table Cl. Age and sex compositLon of early run sockeye salmon through the 

Russian River Weir, 1986. 

Age Class 

6115-7106 1.4 2.3 3.2 1.3 2.2 1.2 2.1 1.1 Total 

Males 

Sample Number 0 78 0 21 37 10 0 0 146 

Percent 0.0 25.2 0.0 6.8 12.0 3.2 0.0 0.0 47.2 

Escapement 0 4,911 0 1,322 2,329 630 0 0 9,192 

Females 

Sample Number 0 a5 0 26 38 14 0 0 163 

Percent 0.0 27.5 0.0 8.4 12.3 4.5 0.0 0.0 52.8 

Escapement 0 5,351 0 1,637 2,392 881 0 0 10,262 

Sexes Combined 

Sample Number 0 163 0 47 75 24 0 0 309 

Percent 0.0 52.8 0.0 15.2 24.3 7.8 0.0 0.0 100.0 

Escapement 0 10,262 0 2,959 4,722 1,511 0 0 19,454 

Standard Error 0 553 0 398 475 297 0 0 

Age Class 

7/07--a/03 1.4 2.3 3.2 1.3 2.2 1.2 2.1 1.1 Total 

Males 

Sample Number 24 10 20 7 61 

Percent 0.0 15.0 0.0 6.3 12.5 4.4 0.0 0.0 38.1 

Escapement 0 2,511 0 ,046 2,093 732 0 0 7,417 

Females 

Sample Number 29 7 46 17 99 

Percent 0.0 18.1 0.0 4.4 28.8 10.6 0.0 0.0 61.9 

Escapement 0 3,034 0 732 4,813 1,779 0 0 12,037 

Sexes Combined 

Sample Number 0 53 0 17 66 24 0 0 160 

Percent 0.0 33.1 0.0 10.6 41.3 15.0 0.0 0.0 100.0 

Escapement 0 5,545 0 1,779 6,906 2,511 0 0 16,741 

Standard Error 0 625 0 409 654 474 0 0 

Age Class 

Total ------------------------------------------------------


Early Run 1.4 2.3 3.2 1.3 2.2 1.2 2.1 1.1 Total 

Males 

Escapement 0 7,422 0 2,368 4,422 1,362 0 0 15,574 

Percent 0.0 20.5 0.0 6.5 12.2 3.8 0.0 0.0 43.0 

Females 

Escapement 0 8,385 0 2,369 7,205 2,660 0 0 20,619 

Percent 0.0 23.2 0.0 6.5 19.9 7.3 0.0 0.0 57.0 

Sexes Combined 

Escapement 0 15,807 0 4,737 11,627 4,022 0 0 36,193 

Percent 0.0 43.7 0.0 13.1 32.1 11.1 0.0 0.0 100.0 
__~______-____-----~____________________~~-~~-------------~~~------~~------~~---~~~~ 

-34-



Appendix Table C2. Age and sex composition of late run sockeye salmon through the 
Russian River Weir, 1986. 

___________________-____________________--------------------------------------------

Age Class 
--________-------_-_____________________--~~~~~~~~~~~~ 

7/22-B/10 1.4 2.3 3.2 1.3 2.2 1.2 
-________--________-____________________--------------------------------------------

2.1 1.1 Total 

Males 
Sample Number 0 10 0 8 
Percent 0.0 5.9 0.0 4.7 
Escapement 0 1,366 0 1,093 

Females 
Sample Number 1 11 1 11 
Percent 0.6 6.5 0.6 6.5 
Escapement 137 1,502 137 1,502 

Sexes Combined 
Sample Number 1 21 1 19 
Percent 0.6 12.4 0.6 11.2 
Escapement 137 2,868 137 2,595 

Standard Error 137 587 137 563 
------------------_-----------------------------------------------------------------

42 
24.9 

5,736 

67 
39.6 

9,151 

109 
64.5 

14,887 
852 

5 
3.0 
683 

6 
3.6 
819 

11 
6.5 

1,502 
439 

7 
4.1 
956 

0 
0.0 

0 

7 
4.1 
956 
355 

0 
0.0 

0 

0 
0.0 

0 

0 
0.0 

0 
0 

72 
42.6 

9,834 

97 
57.4 

13,248 

169 
100.0 

23,082 

Age Class 
------------------------------------------------------

a/ii-at21 1.4 2.3 3.2 1.3 
------------------------------------------------------------------------------------

2.2 1.2 2.1 1.1 Total 

Males 
Sample Number 
Percent 
Escapement 

Females 
Sample Number 
Percent 
Escapement

Sexes Combined 
Sample Number 
PelXeIIr 
Escapement

Standard Error 

0 
0.0 

0 

0 
0.0 

0 

0 
0.0 

0 
0 

1 
0.5 

63 

4 
2.1 
251 

5 
2.6 
314 
139 

0 
0.0 

0 

0.: 
0 

0 
0.0 

0 
0 

2 37 
1.1 19.6 
125 2,321 

72 
1.: 38.1 
125 4,516 

4 109 
2.1 57.7 
251 6,837 
124 427 

7 
3.7 
439 

24 
12.7 
,505 
288 

24:: 
2,885 

46 
24.3 

2,885 
371 

1 
0.5 

63 

0.: 
63 
63 

94 
49.7 

5,896 

95 
50.3 

5,959 

189 
100.0 

11,855 

Age Class 

8/22-g/08
----------------

1.4 2.3 3.2 1.3 2.2 1.2 2.1 1.1 Total 

Md.3 
Sample Number 
Percent 
Escapement 

Females 
Sample Number 
Percent 
Escapement 

Sexes Combined 
Sample Number 
Percent 
Escapement 

Standard Error 

0 
0.0 

0 

0 
0.0 

0 

0 
0.0 

0 
0 

0 
0.0 

0 

0 
0.0 

0 

0 
0.0 

0 
0 

0 
0.0 

0 

0 
0.0 

0 

0 
0.0 

0 
0 

1 
1.0 

57 

0 
0.0 

0 

1 
1.0 

57 
57 

18 
18.8 

1,028 

30 
31.3 

1,714 

48 
50.0 

2,743 
281 

1 
1.0 

57 

10 
10.4 

571 

11 
11.5 

628 
179 

36 
37.5 

2,057 
272 

36 
37.5 

2,057 

0 
0.0 

0 

0 
0.0 

0 

0 
0.0 

0 

0 
0.0 

0 
0 

56 
58.3 

3,200 

40 
41.7 

2,285 

96 
100.0 
5,485 

Total 
Late Run 

Age Class 
-______---______--------------------------------------

1.4 2.3 3.2 1.3 2.2 1.2 2.1 1.1 

Males 
Escapement 0 1,429 0 1,275 9,085 1,179 
Percent 0.0 3.5 0.0 3.2 22.5 2.9 

Females 
Escapement 137 1,753 137 1,629 15,381 2,456 
PerCent 0.3 4.3 0.3 4.0 38.1 6.1 

Sexes Combined 
Escapement 137 3,182 137 2,904 24,466 3,635 
Percent 0.3 7.9 0.3 7.2 60.5 9.0 

_-----___----_-----_------~~--~~~~~~-----~~~~-------~---~~~~~~~~~~~~~~~--~~~~~~~----

5,898 
14.6 

0 
0.0 

5,898 
14.6 

63 
0.2 

0 
0.0 

63 
0.2 

18,929 
46.8 

21,493 
53.2 

40,422 
100.0 
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